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Abstract

To address the difficulty of obtaining and intuitively analyzing structural stress states during the
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operation of complex equipment, a Unity-based simulation system for real-time stress field predic-
tion is designed and implemented. Based on a three-dimensional simulation environment, the sys-
tem organizes the motion state of the simulated object together with operating parameters includ-
ing generator gravity, lifting height, and lateral force. A stress field surrogate model is established
based on finite element simulation data to achieve rapid prediction of structural stress fields under
different operating conditions. Furthermore, through data transmission and dynamic updating mech-
anismes, the predicted results are mapped onto the surface of the three-dimensional model, and a
Shader-based visualization method is employed to generate dynamic stress cloud maps. This estab-
lishes an integrated process connecting operating conditions, stress prediction, and three-dimen-
sional visualization. The results show that the proposed system can rapidly obtain the correspond-
ing stress field distribution according to the current operating conditions and synchronously up-
date the prediction results with the simulation state, providing a feasible approach for real-time
stress prediction and visual analysis during the operation of complex equipment.
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Figure 1. Structural diagram of the push device
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Table 1. Values of working condition parameters
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Figure 2. Schematic diagram of finite element
analysis
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Figure 3. Overall design of the system
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Figure 4. Real-time stress field prediction scheme
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Figure 5. Error contour plots under typical working conditions
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Figure 6. Interactive interface for working condition parameters
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Figure 8. Visualization results of 3D stress contour
plots
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